Electronic structural investigations of ruthenium compounds and anticancer prodrugs.
Several Ru(III) compounds are propitious anticancer agents although the precise mechanisms of action remain unknown. With this paper we start to establish an experimental library of X-ray absorption spectroscopy (XAS) data for ten Ru compounds wherein the ligands [Cl(-), dimethyl sulfoxide, imidazole, and indazole] were varied systematically to provide electronic structural information for future use in correlating spectroscopic signatures with chemical properties. Despite the considerable difference in the coordination environments of the complexes studied, the overall differences in spectral features and electronic structures calculated using density functional theory are unexpectedly small. However, the differences in the electronic structure of the Ru(III) prodrugs KP1019 ([IndH][trans-RuCl(4)(Ind)(2)], Ind is indazole) and ICR ([ImH][trans-RuCl(4)(Im)(2)], Im is imidazole) observed in the XAS data show correlation with known chemical and biological activities in addition to the donor abilities of imidazole compared with indazole and reduction potentials of the complexes. These semiquantitative results lay the groundwork for future biochemical studies into the structure-function relationships of Ru-based anticancer drugs.